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1 
This invention relates to an apparatus for pro- 
ducing a curved linear member with an irregular 
or unsymmetrical cross sectional shape by extru- 
sion. 
I-Ieretofore it bas been attempted to produce 
curved linear products by extruding a straight 
linear product of the desired cross sectional shape 
and thereafter softening and bending or curving 
a length of the Product. This Process bas met 
with a fait amount of success with fiat, rod or 
tubular stock, etc. but bas proved to be entirely 
unsuccessful with flanged or channel members or 
other linear products having an irregular cross 
sectional shape. When if is attempted fo bend 
such straight member having an irregular non- 
symmetrical cross sectional shape, by softening 
and then bending, distortion and buckling re- 
sults. For example, in bending a channel ruera- 
ber, there is nothing in the channel part fo tend 
to balance the unequal tension or compression 
to which the edges of the channels are subjected 
and the sides of the channels are therefore split, 
buclded, flared inwardly or outwardly, or other- 
wise deformed. If such straight channel mem- 
bers are plasticized sufiïciently fo remove all the 
tension which would occur in bending, the chan- 
nel members lose their shape entirely. 
An object of this invention, therefore is fo pro- 
vide an apparatus for producing curved linear 
products having irregular cross sectional shape. 
Another object of the invention is to provide 
an apparatus for simultaneously extruding and 
curving a strip of plastic material with an ir- 
regular cross sectional shape such as a channel 
member. 
Another obj ect of the invention is to provide an 
apparatus adapted fo produce a circularly curved 
strip of plastic material with an ilTegular cross 
sectional shape. 
Another object of the invention is fo provide 
an apparatus for producing a non-circularly 
curved strip of extruded plastic material. 
Another object of the invention is fo Provide a 
cuived strip of plastic material which bas con- 
tinuous, uniform and regularly formed circular 
fianges projecting from the main body of the 
strip. 
These objvcts and others ancil!ary thereto are 
obtained by providing an extruding machine hav- 
ing a die adapted to give the desired irregular 
cross sectional shape to an extruded strip with 
a strip curving, a cooling member which is lo- 
cated adjacent the mouth of the extrusion die. 
The strip is kept on the curving and cooling ruera- 
ber until the plastic sers. 

STATES PATENT 
2,601,269 
CURVED LENGTHS OF PLASTIC MATERIAL 
AND APPARATUS FOR MAKING THE SAME 
Richard A. Fisch, Kew Grdens N. 
Application Mrch 18, 1949, Seril No. 82,952 
5 Claires. (CI. 18--12) 

OFFICE 

2 
The strip curving and cooling member in its 
simplest form extends spirlly with the axis 
thereof at substantially right angles fo the di- 
rection of extrusion and the spiral moves across 
5 the space in front of the die of the extruder to 
lead the extruded strip away from the extrusion 
machine. The strip curving member can also 
be of the continuous type with a plurality of sup- 
porting members arranged in the form of a cyl- 
10 indei. The curving and cooling member may be 
heated or cooled or heated at one end and cooled 
af the other end depending on the nature of the 
material being shaped, preferably, however, the 
plastic material is permitted to set ai room tem- 
15 perature. 
If is also possible fo make elliptically curved or 
other iiiegularly curved strips by the present in- 
vention. However, for this type of material a 
new type of extrusion means is provided in which 
20 the extrusion nozzle is located ai the end of  
flexible tube and is adapted fo more up, down, 
forward and backward to always be the proper 
distance from the spiral supporting means with 
the elliptical or otherwise irregular helices. The 
25 apparatus and method of this invention should 
be distinguished from the ordinary filament 
forming or spinning, apparatus where filaments 
having cross sectional dimensions of 1 or 2 milli- 
meters or less may be extruded from a com- 
30 pletely liquified solutio n or melt. According fo 
the present invention the extruded products bave 
at least one cross sectional dimension of which 
is at least of the order of /2 centimeter and the 
other dimensions of which are suïciently large 
35 fo make a self-supporting product. The thermo- 
plastic which is extruded is extruded under rela- 
tively high pressure but ai a temperature insuffi- 
cient to produce a non-plastic liquid melt. In 
other words when the extruded strip leaves from 
40 the nozzle it is practically self-supporting and is 
stiff enough to retain the cross sectional shape 
given it by the nozzle. It might be said tht the 
plastic is plasticized in the extruding chamber to 
a degree which is slightly beyond the "rubber 
45 elastic state" of the thermoplastic material. 
Any plastic material which is ordinarily 
foimed by extrusion may be formed into a curved 
channel member according to the present inven- 
tion. The essential feature is that the plastic 
50 strip member be' tiff enough when extruded to 
retain substantially the cross sectional shape 
given if by the nozzle and then be supported and 
shaped on the curved supporting member before 
it is first hardened fo an unworkable state after 
55 coming from the extrusion machine. Very fiex- 
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ble plastic materials such as the natural and 
synthetic rubbers can be bent to circular shape 
at any rime after extrusion but this invention is 
especially suitable for the stiffer plastic mate- 
riais which are pliable only at the rime of ex- ô 
trusion. 
Such curved channel members are extremely 
desirable and useful for mounting curved plates, 
for example, curved glass plates in picture frames 
and lenses, for curved insulating gaskets, for 10 
mounting the edges of curved cylindrical or coni- 
cal tubes such as the outer edge of a cathode ray 
tube, etc. After the spiral strip bas been re- 
moved from the cooling device it can be cut to 
form the circular or arcuate member. 
It has been proposed to form circular and 
non-circular gaskets by extruding cylindrical 
tubes or elliptical tubes and then slicing such 
tubes fo form the gaskets. The products formed 
by the present invention are different from such 20 
products in form and structure. The products 
Of the present invention can be given any de- 
sired cross sectional shape and do hot bave any 
cut sides. More important, perhaps, is the ïact 
that the preferred alignment of micellar par- 25 
ticles, which results due to the fact that the 
strip is extruded longitudinally, is paraliel to 
the length of the strip or circumferentially with 
respect to the curves of the helix whereas when 
a tube is extruded the preferred alignment of 30 
micellar particles is parallel to the axis of the 
cYlinder and pegpendicular to the circumference 
of the sliced gaskets. 
The novel features characteristic of this in- 
vention are set forth with particularity in the 35 
appended claims. The invention itself, however, 
both as toits organization and its method of 
0peration, together wlth additional objects and 
advantages thereof, will best be understood from 
the following description of specific embodiments 40 
when read in connection with the accompanying 
drawings in which: 
Figure 1 is a top plan view showing one form 
of the apparatus of the present invention. 
Figure 2 is a front view of the cooling and sup- 45 
porting device of Figure 1. 
Figure 3 is a side view taken on line 3--S of 
Figure 1. 
Figure. 4 is a detail cross sectional view of the 
Supporting spiral means with a channel mem- 0 
bër supported thereon. 
Figure 5 is a front view of a modified form of 
die from which a curved trip is tobe formed. 
Figure 6 is a front view of one type of con- 
tinUous cooling device. 55 
Figure 7 is a side view of he device of Figure 6. 
Figure Sis a side view of the modifled form 
of extrusion device and an elliptical forming and 
supporting means. 
Figure 9 is a front view of the device of Fi2- 60 
ure 8. 
Figure 10 is a detail view partly in cross sec- 
tion showing the construction of the extrusion 
nozzle of Figure 8. 65 
In Figures 1 and 3 of the drawings, a conven- 
tional type of extrusion device  is shown. This 
xtrusion device bas a heating and extrusion 
chamber  conaining a feeding screw  and 
heating chambers . A die 3 is fastened at the 70 
end of the chamber S. The die  is of con- 
Siderable length, the central portion  having a 
somewhat reduced- external diameter. Substan- 
tially centrally located in the center of section 
 is the extrusion orifice  which is adapted 75 

to produce an extruded strip  having the cross 
sectional shape of a channel. 
Located with an upper portion of its perimeter 
adjacent to the mouth or orifice 5 of the ex- 
trusion device 9 is the curving and cooling spiral 
. The spiral supporting member 29 bas a 
cross sectional shape which is adapted to ex- 
tend ai least paït of the way into the space 
between the fianges 3, 32 of the channel mem- 
ber . The supporting spiral member 3 is 
mounted on the internal longitudinal frame 
strips , , 2, 4 which are held in position 
on the rotating shaït 33 by radial members 5, 
2, 2, 2 and cross bars, 3, 35, 3 and  at 
each end thereof. The radial members 25, 2, 
2 and 28 are secured to a hub 38 having a key 
shaped opening therein into which the key 
shaped shaft 39 is adapted to fit. Thus the 
shaft 33 will rotate the cage made up of the 
members 2 --28 and the spiral supporting .ruera- 
ber 20 but will permit the cage to move axially 
along the shaft 33. The shaft 33 is supported 
at one end in a bearing  which in turn is held 
in position by a tripod 4. At the opposite end 
the shaft 33 is held by two bearings 42 and 43 
between which a driving gear 4 is attached to 
the said shaft 4. The bearings 42, 3 as well as 
suitable driving means are supported in a frame 
structure 5. The driving means shown com- 
prises a motor , a universal joint 52, a variable 
speed-reducing device 53, and a gear 5 which 
is connected to the gear wheel 4 by endless 
chain . 
Also fixeçl fo the frame J0 Iy suitab! clamps 
,  is the extending arm 4. The end of the 
arm 5 contains the shaft - on the end of which 
is the follet 4ï. The follet  bears against 
the inside surface of the spiral causing the 
spiral fo more in front of the nozzle 4 as if 
rotates. 
As stated above various cross sectional shapes 
of strips may be extruded and curved by this 
process and apparatus. Figure 5 shows a die for 
forming a curved strip with two internal and two 
external fianges. The die is made up of two 
plates 6 and ï. The upper plate  contains 
the indèntations to form the body 8 and two of 
the fianged portions 9 and 6, and the lower 
plate bas openings adapted to form the other 
two flanged portions 6 and 6. Orifices 3 and 
6 may be provided for holding the plates  and 
 together and orifices 6, ,  and 8 may be 
provided for attaching the nozzle to the ex- 
trusion machine. 
One continuous type of cooling, curving and 
supporting device for the freshly extruded strip 
material is shown in Figures 6 .and 7. This de- 
vice comprises a supporting structure "0 having 
two end pane]s Tf, 72 adapted to adjustably sup- 
port bearings for a plurality of shafts 73. The 
panel end 72 contains a plurality of radial slots 
7 along which slots the bearings 7 can be se- 
cured. The panel Tf is similarly constructed ex- 
cept tht the shaft 7 extends through the lear- 
ings and is attached at 76, 7 to one of the flexi- 
ble shafts 77, 77 which in turn is attached and 
rotated by one of the planetary gears (hot shown) 
on a conventiona] p]anetary gear mechanism 
The sun gear (hot shown) of the planetary gear 
mechanism ï is driven by short 79 from the 
speed reducing gear 8 which in turn may be 
driven by the electric motor 8 f. 
The shafts 73 contain a plurlity of fixed 
rollers or pu]leys 2, 2 which together form a 
cage along which the extruded strip is moved in 
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the form of a helix. All the shafts 73 and pulleys 
8 are rotated in the saine general direction but 
each shaft 73 is askew with respect fo the general 
axis of the cage so that the outer part of each 
pulley 82 tends fo carry a strip placed thereon 
forwardly and towar.ds one side. The combined 
effect of all the pulleys 2 is fo more the extruded 
strip in the form of a spiral. Preferably. the 
freshly extruded strip will be fed onto the cooling 
device adjacent the panel 7| and will pass off of 
the rollers adjacent the panel 72. The extruded 
strip may be threaded onto the device in the first 
place by hand or by placing a previously formed 
strip on the spirally directed pulleys and adher- 
ing the freshly extruded strip fo the end of the 15 
previously formed strip which then guides the 
newly extruded portion to the proper pulleys. 
If there is any tendency for the extruded strip to 
sag between pulleys 82 the pulleys can be ruade 
smaller and the number of shafts 
creased, or, small stationary curved members may 
be fixed between two or more of the pairs of adja- 
cent pulleys 82 onto which the strip is flrst guided. 
When it is desired to produce an elliptically 
curved strip especially when the ellipse is rela- 
tively fiat the ordinary extrusion device shown 
in Figure 3 cannot be enîployed even if the 
elliptical ïornling and supporing spiral is 
driven ata constant surface speed because the 
distance between the flxed nozzle and the rotat- 
ing elliptical spiral is constantly varying. In 
other words, as the fiat portion of the ellipse 
cornes up, substantially the whole length oÏ one 
side of the ellipse must be deposited simultane- 
ously. If has been round, however, that ex- 
truded strip can be deposited on such an ellipti- 
cal spiral supporting device if the ourlet of the 
nozzle is allowed fo more up and down so as to 
be substantially evenly spaced from the spiral on 
which itis fo be deposited. Figures 8-10 show 
the modifled apparatus for permitting the nozzle 
fo more with respect fo the forming and support- 
Ing spiral. The regular extrusion chamber 9' has 
an integral collar 9| attached at the opening 
thereof to which the coupling ring 92 carrying the 
flexible tube 93 is secured. The flexible tube 93, 
comprises an inner sleeve 94, a flexible metal 
tube 9, an outer jacket 98 which may contain 
a heating element 7. The end of the flexible 
metal tube element is compressed and welded to 
the shoulder portion |8{} of the collar 99. The 
nozzle |{}| is attached by means of the internally 
threaded sleeve |2 fo the externally threaded 
ring | 3. Attached fo the underside of the sleeve 
|{}2 is a U-shaped bracket |{}, carrying a rotata- 
ble grooved pulley |86, adapted fo ride on the 
spiral forming member |{}8. 
The elliptical spiral |{}8 can be mounted on the 
shaÏt 3.3 just as the spiral 3{} is mounted in 
Figures 1-3. The collar or sleeve |82 is Ïairly 
heavy so as to cause the roller |86 fo ride on the 
spiral | but if desired additional weight or 
spring means may be added fo assure that the 
nozzle |{}| is properly spaced from the spiral sup- 
port |{}. The elliptical spiral supporting cage 65 
may be driven ata substantially constant surface 
speed by a belt driven elliptical drive pulley (not 
shown). The supporting cage may also be con- 
structed fo more easily so that it can be driven 
by the energy or forward motion of the extruded 
strip. As the channel member 3{}' is extruded 
passes on fo the spiral forming and supporting 
means |{}8 and although the length of the un- 
supported channel member 3{}' between the nozzle 
|{}| and the supporting means |88 may vary 

slightly, the variance is not enough fo cause any 
distortion of the extruded strip. 
The apparatus of this invention is especially 
useful for the production of curved, non-circular 
 lengths of strip materials which bave an irregu- 
lar cross sectional shape since such products 
cannot be curved after hardening but the 
paratus is also advantageous for the production 
of helices of linear extrusion product of regu- 
lar cross sectional shapes. The ellip,tical or 
regular helices as ruade by Figures 8-10 are espe- 
cially diflicult fo form after extrusion whereas 
Figures 8-10 provide a method of making such 
products without, the additional softening and 
bending step. 
I claire: 
1. An apparatus for producing curved strips 
of. stiff thermoplastic material having af least 
one channel therein comprising a strip extrusion 
device for thermoplastic material having an ex- 
trusion orifice and means for heating and forc- 
ing therrnoplastic material through said orifice 
in combination with a strip curving and sup- 
porting means comprising a helix shaped means 
2 having the curvature desired in the extrudC 
strip and having a continuous outside portion 
adapted to interfit with a channel in said curved 
strips and adapted to curve and support the 
truded strip in curved position and fo more the 
30 curved strip laterally away from the nozzle in 
the form of a helix until the curved strip sers 
by cooling and means for moving the successive 
portions of said helix curving and supporting 
means across the area in front of said nozzle. 
35 2. An apparatus for producing strips of stiff 
thermoplastic material with a predetermined uni- 
forrn cross sectional area and a predetermined, 
non-uniform, curvature comprising a heating 
and pressure charnber for plasticizing a thermo- 
4o plastic material to a plastic but non-liquid con- 
dition and for pressing the plastic material to- 
wards an ourlet orifice of the chamber, an ex- 
trusion nozzle having an orifice of such dimen- 
sions as to forma self-supporting article from 
45 the plastic material when the plastic material 
is cooled, a flexible tube connecting the nozzle 
to the ourlet orifice of the heating and pressure 
chamber, in cornbination with a strip curving 
and supporting means positioned adjacent the 
50 said orifice and adapted to curve and support 
the extruded strip in curved position and to more 
the curved strip laterally away from the nozzle 
in the forrn of a helix until the curved strip sers 
by cooling. 
5 3. An apparatus for producing strips of stiff 
thermoplastic material with a predetermined 
uniform cross sectional area and a predeter- 
mined, non-uniform, curvature comprising a 
heating and pressure chamber for plasticizing a 
60 thermoplastic material to a plastic but non- 
liquid condition and for pressing the plastic 
material towards an ourlet orifice of the cham- 
ber, an extrusion nozzle having an orifice of such 
dimensions as to forma self-supporting article 
from the plastic material when the plastic mate- 
rial is cooled, a flexible tube connecting the noz- 
zle to the ourlet orifice of the heating and pres- 
sure chamber, in combination with a strip curv- 
ing and supporting means, comprising a helix 
shaped means of the non-uniform, irregular 
cross sectional shape desired, positioned adjacent 
the said orifice and adapted fo curve and sup- 
port the extruded strip in curved position and 
 to more the curved strip laterally away from the 
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nozzle in the form of a helix until the curved 
strip sets by cooling. 
4. An apparatus for producing strips of stiff 
thermoplastic material with a predetermined 
uniform cross sectional area and a predeter- 
mined, non-uniform, curvature comprising a 
heating and pressure chamber for plasticizing a 
thermoplastic material to a plastic but non- 
tiquid condition and for pressing the plastic ma- 
terial towards an ourlet orifice of the chamber, 
an extrusion nozzle having an orifice of such 
dimensions as to form a self-supporting article 
from the plastic material when the plastic mate- 
rial is cooled, a flexible tube connecting the noz- 
zle to the ourlet orifice of the heating and pres- 
sure chamber, in combination with a strip curv- 
ing and supporting means comprising a helix 
shaped means of the non-uniform, irregular 
cross sectional shäpe desired, positioned adja- 
cent the said orifice and adapted to curve and 
support the extruded strip in curved position and 
to rnove the curved strip laterally away from the 
nozzle in the form of a helix untfl the curved 
strip sets by cooling, and means for moving the 
nozzle in harmony with the irregularity of the 
helical curving and supporting means so that the 
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extrusion orifice is always approximately the 
saine distance from the point where the ex- 
truded strip is being deposited on the curving 
and supporting means. 
5. An extruded curved strip of thermoplastic 
material ïor a body position and at teast two 
shield forming fianges extending therefrom and 
having a uniform cross section in the form of an 
elliptical helix of regutarly repeating turns, the 
said strip having a preferred micellar alignment 
which is parallel to the circumference of the 
helices. 
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